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imdE&m] 0005 

[XilS^XH 2003.01.21 

[^Xil^ai^W] B41J 

Sill ^mj\ a oiM mmm sb5! h^i^siic 

[^§£1 Liquid droplet ejector and ink jet printhead adopting tine 

same 

[SSI ^^mj} ^^mA[ 

[^^eJSH] 1-1998-104271-3 

[cH^ieii 

[ CH £1 ej 3 H ] 9-1 998-000334-6 

[SS^am^&imi 2003-003435-0 
[CHBieJl 

[^91 0I5HS 

[ CH £1 2J 3 H 1 9-1 999-000227-4 

[Sa^Se^eisl 2003-003436-7 

[^S°J S^s:)!] KIM.Min Soo 

[^EJ^^eiSl 690801-1140314 

[^SeiS] 137-801 

[^^1 AiS^^AI M^=? 30-2 7S1105S 

[^^1 KR 

^ERDl] LEE.Suk Han 

i^^i §e!Ai 4^xie gsjSBi ^^^5x^o^H^M 5i7§ 702m 

[^^1 us 
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I^§2j S^S:"!] OH.Yong Soo 

[^eJS^es] 590204-1042510 

[o^ois] 463-030 

[^^1 m^=p- 6!^^o^s §^onI^^ 206e 307^ 

[^S£l S^5:>ll KUK.Keon 

[^eie^Sim] 630921-1551019 

[^aeis] 449-840 

[^:4^l geiAi 4=xie geiaiai 4M^ 7BJ] omm 704m 604 

[^^1 KR 

[^321 9^S:>|] SHIN.Seung Ju 

[^□Jgsgj^] 641210-1006012 

[o^Bjs] 463-060 

[^^1 ^yAl OIQHe lOOeiXI ^'^Om^ 1003S 403s 

[^^] KR 

^aia xii42^2i =Rmo\\ 2im mm. ^ais xiieossj ^§011 21 

013^ (oi) piBie! 

oi5ti9 (ei) 

[^leS^SI 20 a 29,000 

34 3 34,000 ^ 

[^<y3!^&SJ 0 3 0 ^ 

[^A^S^g] 33 & 1.165.000 ^ 

1,228,000 B 

[§¥AIW1 1. fi^^AI- SA||Ai(£S)_1S 
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[^^] 

^^7> ^^^o.s>i^ i-^^ J&^^l^l^ ^1^ ^2:1-; ^ ^1^ 

£ 6 
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<^^ S.#7l ^ ^11-§-^ 'ya.^ H.^B^l:={Liquid droplet ejector and ink jet 

printhead adopting the same} 
. li^^ ^^1 

£. 4^ £ 3^ IV-IV'^^ ^ 

£ 5a ^ £ 5b^ #Bfl^ ^^^iH^ H^B^Il-^^ n^2i^ 7]\^^o_s. ^^S.. 

£ 9 ^ :£ 10^ ^ ^^1<^H1 "^n^ £#711- ^11-g-*]: <^Ja^ H^H^l^^ 

7115^^ SAltl: la^iE ^ ^^S.. 
£ 11 ^ £ 12^ ^ ^i^S^ ^AHHl rtl-^ 6B2^ £#711- ^11 -g-^ cf^ <>Ja.3f! 
^Sl- 7H^^-^S. -EEAltV "^^S. ^ 

£ 13 ^ :£ 14^ ^ ^^s^ ^aHHI ofl^ £#7l# ^B-g-tl: £E4€- H^H 

^1^^ ^S* 7M^ S.^]-^ ^^S. ^ Jg^S.. 
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£. 15 ^ 5. 16^ ^ ^^l<^loll S.#7l2^ ^si- 7fl2f^o.^ S.A1 

H 17 ^ H 18^ H 15 ^ 5. 16ofl £^1:^ ^HfloflAi, ^5). ^^l-o] ^o> 

£ 19^ ^£ ^V-g- ^V^l:^^^^ ^£<^1 lieflH. 
S. 20a S. 20d^ ^ ^^^^ cf^ ^^lo^loil ^J^^ £#7lS^El '^^o] s.^:^ 

^ ^^4r ^^^^ 

H 21 ^ :£ 22^ ^ cf^ ^Alc^jofl 4= 6!j2^ £#711- ^ll-g-t!: ^iH^ H^B^l 

£ 24^ ^ ^^Hl-^l '^^ S.#7l# ^fl-g-^ acl-^ ^?lH«fl:E. 

110, 210, 510, 610... 

112, 512... 212, 612... ^^b] 

114, 514... ^11^ 214, 614... ^fl^ 

216. 616... i^'flMl--^ 

120, 220, 320, 420... ^7]^ *>o1:bs^S- <5l^<>1^ ^1^ ^sj- ^2:1- 

520, 620, 720, 820... ^£ «]:-§- «^>o]=S^S <^1^«H^ ^1^ 
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130a, 230a, 330a, 430a... ^ll 
130b, 230b, 330b. 430b... ^12 

150 , 550... ^^ 

530 , 630 , 730 , 830... ^-l^^l 

200, 600... 7]% 202, 602... ^ll 

204, 604... ^-ilf- 215, 615... # 

223, 623... ;^13 ^'Sf^ 224, 624... ^eH^l:^ 

225, 625... €s11<5lH 

oj3^ o]^^ oj3^o^ p]^^ <5^^ (droplet)* 7l^-g-;^l >a-^ 

^^fe ■^^1<^1 51-^-2-^ <a^*>^ ojeit!- 

ol^^>a^ oj^o)! ttll-(bubble)* n tHl-^ ^%i-^<Hl "^JH S#Al 
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<35> «i H^B«^l=-<Hl>««i2l S.# ^It'H^^ -^4 ^>^fl*>7ll 

^ol ^i-^JSli^Ai ^lE^oil oi^^ oj5t^ cfle^ SOOrS- 7>«l^t:f. ojofl oj-ej- oj3^7|. uj- 

^V^^i vHi-o] A^A^^ tHl-^ ^%^^H ^n^^ ^JH<H1 <a-^# 7l-s:> 

^(top-shooting) , a>o]=-^^ (side-shooting) ^ «-^-tt^ (back-shooting) «cJ-^^ 
^ ^-^^ all-^ «d-*J=:4 '^Jai ^^2] s.# -g.^^ 

-^^ tHl:^ ^^^d- 1}-*^=^ *^d^ S.# '!}-*j=<^l ^ifl^ ^^o^aL S.# «o^^* ^ 

<37> £ 1^ ^1 6,293,654:&<^1 JflA]^ ^ oj^^ ^^H^l^S^ 7)\^^ 

<38> £ 1^ %l-S*>^, *i «c}-^ ^^3.^ H^H^l:^^ 7]:^ >S-oll r:f^o^ l-^#o] ^#£)ol o] 

^<^^ yfloli l-eflolE(30)s4, aflo]^ #2fl«^lB(30) ^<Hl ^^Sl<H Hi (42)1- tb^^V^ 

wfl Si (barrier layer ,40)2)-, wfls1ol#(40) ^<Hl l-eflolB(50)S. ^l^c^;?) 

• 9X^. ^^«1(42) vflcHl^ «aa7> ^11^:1^113^, ^fliH(42)Sl o>2fl^ofl^ oj^^ 7><1^H 
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(42)ofl t:fl-§-^>^ ^^lofl °^3.^ £#ol ol^o^^l^ c^-^o^ i^#(52)<^l ^^^Sj^l $Jcf. 

el^o.^ o]^c>l^ 71:^(31) ^^]^ «lE-](33)sq- 71:^(31) >^l-olo^ ^<^^ ^o^^ 

(32)ol ^^^^o] >^V7l ^^f^(32)^ 71^^(31) ^H] -ttSl-B]-^ ^^^f•o.s.>^ 

<^1^^^^. ^^f^(32) <ya ^^Bl(42) iflfil 7>«i§H wll-^ ^'«^l7l7l 

«lEi(33)7> ^>^^Slo1 ojx:^._ o] elEl(33)^ <^l^cfl eI-^I^ ^5|-l-(TaN) £^ ^^#-^^^1^ 
^^(TaAl) ^^#(32) ^<H1 ^^^^nf. ^lBi(33) ^o)]^ «^ 

7l<Hl ^^1- <a7H}7l £^ (conductor. 34)0] d>^s1cH ^1 £^(34)^ "yr^c.]-^ ^ 

^ <t^nl^ S^^^^o] o^^^ ^^^^S. oj^o^^cf. ^^1^ o.^, JE>«d(34)^ 

^]B\(33)S^ S>a(34) ^<^1^ :y.:^3r>7l ^tb :a.:fe#(passivation layer, 35)<^] ^ 

Slt^. ^S#(35)^ «:lEK33)fil- £'«d(34)ol Ai.^£)7lM- •^jH^q- ^#5)^ 

^ ^flw1(42)7> ^^^S]^ 7llwlEflol^ iJ-^lf-Canti-cavitation layer, 36)0] ^^^s] 

9X^. «<J-^lf^(36)^ ^ ^^ol <y3 ^fltt1(42)^ aV^^* ^^^*H 

71:^(31) >^oll 4^ 7llfi] ^%^^o] ^^^^ tifloli l-ell<ilH(30) ^<H1^ 

3 ^^Bl(42)# ^^J*>7l ^t!- tiflB^<H#(40)ol ^^5]o1 ^t:f. ojel^V Hfle^cH#(40)^ 
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l-el^^ (photosensitive polymer)^ wfl<^li l-BllolB(30) 7]-1. 7><a-*H ^^VsrVfe sJ\-xi]^] 
•^I'SC lamination) «J-'^<H1 ^, sfl ^ ^.2.^-^ ^^^^^f. ^^^^ 1" 

tiflS]'=>1f^(40) ^<H1^ i^#(52)ol #efl<^lH(50)7l- ^^S\o] oj^x:^, 

# l-ell*5lH(50)^ #sl<>l^l:=(polyimide) ol^o^;^ ^-^i^ , tills:i<H#(40)^ <:>1^ 

^ ^^^^ ^^^^^ o]-%-^}<^ tillBl^^(40) ^^1 ^^i-€i=1-. 

7] ^srH ^l^il- 7>^^l-7l nflS-o^l oflui^] jL^o] ^jl «io1]ul;<l# S>]^S. 

21- -R-S ^^^^(1)^ ^-f-<^l^ -H-S* 0] = ^ ^-1^1 (reservoir, 2), s^^H^ 

Ei(restrictor,3) ^^w1(4)5!i- i^#(5)ol 9X^^ , -^S. ^^^^(1)^ ^i-^'^l^ '^^ 

^ ^^«>llolEl(6)7> oV^sJcH ^cf. sl:^^tH(2)^ JE^l^^l <yH. ^tfl^lMS-^Bl 

""^3.^ ^-I^J-^m ^^1^. B]iH^e1(3)^ el;^iHl(2)s-^Bl "a-^ ^^131(4)3. '>JH7> -R-<ys)^ 

-frS. ^^^^(1)^ ^S. ^^S., ^^S. ^^ -^^^ ^^1 ^S-S] 14^0:) 

z^-z]- 7]-^^H ^MtJr ^^j^V ^, ojs. rf^o^ wv^^ a^^^o.^.^ 

oj-^ wv^ofl ^oj-o. oi7|.^].7i ^t!: ^^o] ^f.^ ^Efl# 7>;=^lJi ^cf. o]ofl ttfef, .^^ 
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^(1)^ <a-^ %^(4) ^^^^ o]^p]] oj.^ ^#oll^lEl(6)<^l ^^S]^ ^-^ 

^(la)^ ^^-ir t}7]\ ^cf. 

^]^]^ ^^^^ <a-^ 0^3.^ ^^H^ii^si ^4^«>^. ^^'^loiBi 

^^»H(4)^ «-5q7> ^7}i}7\] ^JL, o]6\] xt^^ ^^ofl o^^ b!) tt^ (2)oll X-^^I^Io^ o;^^ oj 

5,856,837S*H1 7flAl^ ^j-^ oj^^ H^H^^^ ^2:7> £a1£]o1 ^-^o^ , £ 4<^]^ S. 3 

(lla)ol ^^^^ >lll l-£llolB(ll)7> tifl^lSjJl, ZL ^ofl &l;^-1iH(12a)s]- afl#^(12b)7> ^ 

SZ^ ^12 ^ellolH(12)7]- ^f^slo^, 4^1 :i ^ofl^ oj^ -^<i3^(13a)s}- <ya Hfl#^ 
(13b)7> ^^^^o] oi^ l.eflo]E(i3)7]. ^^^cf. #2flolH(13) ^<H1^ ^Ja. -R-^^ 
(14a)5il- Hfl#^(14b)7> ^14 l-^lolH(14)7> H ^<H1^ <a=^^7> 

z]-^ -B-'a^(14a)s4- wfl#^(i4b)«^] <a-^ ^^w](15a)7l- ^^^slo^ $1^ 1- 

eflolB(15)7l- ^^^t:f. ^7] -H-'a^-i-(13a. Ma)^ e] tt] (12a)S.^E-1 ^^tH(15a)S. 

^^3.7} ^E.] ^o]7}^ ^S. n^-^ *>7ll S]x^, <ya H|)#^-i.(i2b.l3b.l4b)^ ^^ii1(15a) 
S-^Ei i^#(lla) ^-9.5. <ya7V Hfl#£l^ ^S. §1-711 ^4. ^15 #5flolH(15) ^oim 
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^ ^^w1(15a)^ ^5111- ^^Al^lTfl ^cf. 

^oM ^11. ^12 ^ ;^13 l-eflolB(ll)(12)(13)^ ■^a]:^^^ MV:^* oil^l Hsfl 

^ 7>^^o.^>«| ^7] ;^14. ;5ll5 ^ ;^16 #e11olH(14)(15)(16)^ <^a]:2^ o.^ ^ 

«^ ^"^^ 7}^ «<}-^oll 7}^^ ^, o]^^ ^#«><^ A^S. 

:^ 5a ^ S. 5h^]^ 6,406, 131^<H1 71]^]^ oj^^ ^^H^]^^ ^ 

S. 5a ^ S. 5b» #S^>^, 'y3(60)7> ^fl^^^ ^11^(65)31 ^"-^ofl^ ^.^(653)0! ^ 
^^Slc>^ 9X^^, ^1 i^*(65a) ^^^1^ l-el^^ 'Sel^B (polymer element ,70)7]- t^>^£)<>| 
9X^. ^7]^^, «lEl^H(70)^ 7>«fl^l^ ^£oil t4Hl- ^^^^ ^^A^ € ^ 

^cf. tb^. ^71 §s^i^ "iel^BCyo)^ <5>2fl<^l^ ^£ €sl^B(heating 
element, 75) 7} o].^5l<>| o^cf. 
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<53> ^715^1- ^^^<^l^i, S. 5a<H]^ <ts)i^H(70)7> ^^^^ ^Efls. SZ^ 

""^3.^ H^H^1H7> S.^]^o] o;icf. <i5lniE(70)7> ^^^^ ^^-Efl^ oi^ ^^<Hl^, 

(70)7> 'S£^^H(75)oll 2le>oi ^^(threshold temperature) <^1^-^S. ^El-7>7fl s) 

£ 5b^l £^1^ wl-sv ^o] ^^A^ Aj-Efl^ ^^j.;^] ^cf o^7lA-1, tb^l l-e]i:»ls^ 

o] ^S.(phase transition temperature)* ^'^] , 'te)^B(70)7> 

^^S. ^^>7fl *^JH(60)^ <iel^H(70)S-^Bl ^o^^ls^^ ;g*j=o) o;ir].. 

^^1(90)<>11^ ^^^tl- ^a-^ol 71-^^1 JL ^^-E.^, <ya.(60)^ ^o^a 

(90)^ £|#o>7>;^l ^^>jL ^^fi] ^Efls i-^(65a)^ -f-^H ^^1(80)S. S^^t:]-. 
<55> ZLe^M-, ^ ^^^^ ^7]^ ^^M^^ iHe^ ^l-^-Hl «]:-S-^l-<^ ^^7} ^t}^ ^ 
<56> ^ nvx^^ ^7]^ ^Efl 7l#^ ^^1^* «M*l-7l ^-^^^i . -sq^ ^>^<^1 

<57> ^V7l^ ^a^^ ^^^^>7l ^*H, ^ S#7l^. 

<58> -B-^fl7> oi^^>^ ^^^s, <a^<^l^ i^#<^l 
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<60> >^7l ;^>^* 7>*>^ ^^37l;l- 

<6i> ^7] ^Sl-^ «]:^ *>ol^^^S ol^o^^^^D^^ avo. g].ol = s 

<62> ^V7l -i-S.^ -H-^l7> ^-^S ^7l ^i-«-oii ^flai 

^7] ^fltHofl ^^^>7l ^t!- SL^^\^. ^71 ^S)- -^-71 ^^tHS^ xfl 

<63> c:^7lA-l, ^7] ^S\- ^^^^ ^7]^ ^^^] ^^Xi\ ^^o] 

<64> >^7l ^^^7l^ >a-7l ^3^- >a-*V^<Hl Z]-Z|- «fl 5] ^ t!" 

^Hl^H, <^lat| >a-7l ^ ^ ^7] ^2}- tifl^jSl^ ^o] 

<65> ^71 ^>S7l^ ^7] ^3:1- fi] ^^^^<^] Z^Z]- wfl ^1 ^ t!: 

<66> ^7]^ ^ ^^2] ^^]c^M s#7]i- i^ii-S-t!: %ia^ s?1h^1:b^, 

<67> nliq§^7l- ^^^^ 7]:^; 

<68> >^7l 7l^^ ^#5)^ °Ja.7> <y3. ^ ^7l 

^flH^sq- ^V7l Pliq# = l- <^:g€[^ ojH ^ll^ol n^o] 
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<72> ^7] ^51- ^2:1-^ ^]-^ ^-g- *l-olc^;g^ o1=o^;^1d^, ^l-y] 3^1-01=^ 

<74> 0.^71^1, ^1-71 xll^ ^^1-^ ^^1-^ ^7]-^ ^ig^l ^Hci ^>^ol 

<75> >^7l ;^>^ ^^S7l^ ^7l ^Sl-Sl ^^}^<^] Z^-Z^- Hfl^lS)^ t]: 

<=>]^ ^7] ^ ^7] >^^<H1 tifl^l^l^ ^O] 

<76> ;^|.^ ^^S7]^ ^>7] ^2:1- ''^^'^'=>\] Z^-Z^ Wfl ^ ^ ^o] 

<77> ^V^, ^ wV^^t!: ^^I'^l'Hl tcf^ S.#7l^, 

<78> -^^]7> Ol-^^]-^ ^^V-^S. <a^ollfe ic#ol o.^] 
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€^ «}:-§- s]-ol=s^ci n}^2\t}t^, 

<82> ^7] 7.}^ ^^S7]^ ^7] ^S#<H1 1^ 7H>^ ^^I^J-^l* ^«1*>^ ^<^1 

<83> >^l-7l ^^1^^^ -a-^l7> ^K^^l^ ^-^^ i::^^ ^V-¥-<=^l ^^^^ ^^»^ ^ ^> 

<84> ^7] ^m^^, OM =L ^7]^ 5E 

<85> ^7] ^5). ^^1-^ ^7] ic^S] ifl:^o11 P>^Sl7ll4 >^V7l ^flw^o^ xfla-ofl p>^^ ^ 

<88> ^7] 7]^o^ ■^^^o\] ^f^Hi^ *^cJa.7> ^K^];^!^ <y 3 ^1 ^ ^oM '^JH 

^fltHfif >^7l Dl]u|^:=» ^^JH ^fl^o] ^A^^ Hfle)o1 f.; 
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<92> ^7] ^Sl-^ ;^>^ ^V-§- ^V<>1^S^S. ol^o^xlT^, ^7] tiV-g- ^>ol^^ 

^£ tiV-g- ^l-olc^^o] ^o] til-^3i^].c^.. 

<93> ^7] 7\^^ ^^Sy]^ ^7] ^2:1-<^1 1^ 7H>fe ^^<i ^^M^ ^o] 

<95> ^7] P>^El7lM- ^71 Lfl^f-ofl n>^^ ^ 

<96> o]^}^ ^H.^ ^2:Sr]-^A-^ ^ Wj-^^ ^ ^^1<^1* -^^-fl^V^ll ^^tbt^. 

<97> :£ 6 ^ 5. 7^ ^ ^Al<^l<>fl 4^ S.#7lSl 7fl§^=2^ o.^ S-^lt!: 

<98> £ 6 ^ £ 7-8: ^i-S^V'a, id^CllO), ^^tH(112) ^ ^11^(114)3. o]^o]:X\ o.^] 

-f-SSi ^HTll ^4. i^#(110)^ ^^-^S. ^5.31 <a^oil 

7}^^^ z\^o] ^o}:^]^ Eflols] 7}^]JL ^cf. ^BlJl, ^«tH(112)^ 

-B-^l7> ^fl^^^l^ ^^^S ii^CllO)^ ^l-2fl^<^l ^-^1^, ^11^(114)* 

<99> 0.^17]. ^1)^^^ ^«ttl(112) tfloll^ ^^V^ofl tiV^i^H ^^7> ^s)-*>fe ol^ol 

^ ^1^ ^2:l-(120)o] D>^^cf. 
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<ioo> ^ ^Aic^loilAi, M]^ ^2}- ^si-(i20)^ ;^>^<^1 7M^M ^%i-s>^cf7> ^>^^ ^]7]^} 
^ ^211 ^^S. ==r^^>^ ols.o^;^]c^^ o]^]^ 2r]-o]c^^( stimulus 

sensitive hydrogel)^ '^'V^tb'^. 

<ioi> ^1-^ tiV-g- §>ol = s^^ ^-R-t!: ^^^y '^J-^i-S^ (water containing polymer 

network)-^^Ai pH, ^7]^, ^ ^7.} ^S. ^o\] ^^t}<^ ^ -fs] ti^]^ 

<102> ;^>^ av^ 3:Vol^^;i^ «>-§-( temperature sensitive) ^l-ol:^^;^, a> a}-§- 

(pH-sensitive) ^>ol^s;t, ^7]^ «]:-§-(electrical field sensitive) ^>o]:=^^ ^ ^}<^]^ 
S.^ol ttV-g-^V^ ol;^H ttl-el- c^e.] 7^ ^^7> ^;ci]^>^c^l, ^ ^a] <:^loil ^7]^ ^ 

<103> ^7]^J- aV-g- ^>ol^^;g^ ^^o^ 0.^0] ^^^o.s ^^^S^}^ 

(non-isotropic) ^^^^ 7>^cf. SEtt, ^7]^ a}^ 5:>o|^^^^ 4^ ^>^<H1 w]^ -^^q ^S)- 
^ -3-^ ^l^^^l ^fl-f ml-s Jl, ^^3xK square waveform)^ ^7l^# ^7M# nfl ;^oj- a.7ls1- 
^.^i ^ofl ril-sl- «-jz1 ^21- ^^s:>7il ^]o]^}^ 7^0] yy^^y^. 

<104> .^^V7]^> ^].^ oV-o ^].o]^^^S. o]^^^ ^Sl-^ ^sflBi^ (photo patterning) 

^JL^;^>5|-(photopolymerization) «J-^<>)1 ^^^^ ^ ^^^] 'i^*}^, 

-^^1 ^S-cHl ^sl-*V<^l:^S.^ ^^#(pre-hydrogel)* ^1]^ 5£S ^>^a* 

^, '^l* 1-^ ^^l-^l-Jd^ ^^}^^. ^^^S., JL^7]-s\-S\^] ^^1- oji^i^ ;^l7l«l]>^o.^ 

^^tH(112) tfl<Hl -S^m ^^1-^ 37l# 7}7]^ ^^#(120)* ^^^tlfCf. 
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<105> o^li- ^o] ^s}- ^Sl-(120)ol ^7l^ tiV-g- s:]-olc^;g^ ^l^^H^ ^-T-<Hl^, 1:4 

# wl^Cmolar ratio)^ '^}3.^ <:l:(acrylic acid)2f 2-^>o1:^^a1 ofl ^ tJllEl-a^Ell<5]H 
(2-hydroxyethyl methacrylate) , <^^^ i=1 i^l h^-5L ^ ell ojBC ethylene glycol 

dimethacrylate) 1.0 wt%, 2,2-t^Dil^>«>l(dimethoxy)-2-5fl^(phenyl)-oV4S.JJ|lfe(acetophenone) 
3.0 wt%S *>o1:e.^^ Hel-l-el^ ^^l-(hydrogel pre-polymer mixture)*^! t^}^ 

3.m 30 mW/cm2sl ^, ^1^^ (methanol)^ 

y^s\- ^Sl-(120)* ^^^^ ^ 9X^. 

<106> ^igoflAi^ ^1^ ^2]- ^2:1-(120)<^1 ^7]^S] ^^O^S. S.^]^<^ ^^1^, ^^]^ 

^^^1 ^#^0] ^^^^ ^^Dl ^>^l-ol ^ ^£ o;ir:|.. 

<i07> >a-7l ^2:#(120)^ ^11 ^ ^12^^( 130a) ( 130b) ^fl^l 

SJcf. ^7] ;s|ll ^ ;^112 €^(130a)(130b)^ ^1^ ^Sl-(120)oil ^>^^ 7}^}^ ;^>^ 

«VA57l^ ^^S.. ^ ^^]<^M^-]^ ^^l-(120)'='ll ^7l^J-* 7>s:>7l ^ 

t!: ;S^t!: w>55]- ^7l^ ^H^s.^^ <:'1^<H^ ^1^ T^2:#(120)^ 

^ -§-'^<^l ^^^^S. ^^-1 ^^5*1-^ H1-^«<J-^^ ^^^^ 7]-^lSS., >a-7l 130a) (130b) 

^ ^11 ^^(130a)<^l ^^^1 ^^1 w>#^*>cf. tb^. S^ofl^ ^^1 ^^RK 

7l ^11 ^ ;^12 130a) ( 130b) '?l7M7l ^tb '?1^^<>1 9X^. 

<108> S^oflA-l^ 13: -^^1 ^11 ^ ;(fl2 130a) ( 130b) <5l ^S#(120)^ ^*>^<^1 

z^-z^ n^s\o] $X^]^^. M]^ ^Sl-(120)sl ^^o\] Bfl^l^ o;[c].. 

<109> £ 8a S. 8d^ ^1^ ^2}- ^S#(120)ol ^7]^^- 5>ol^^^5. oj^o^;^ . 
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<iio> j£ 8a<^l ^<^1. 'y= 130a) (130b) oil 91:^}^^] ^-2.^, 

^2:1-(120)^ ^Efll- 
<iii> ololA^, £. 8b<Hl w>sq- ^o], oj: ^^(I30a)(130b)<^l ^^-^ 

(130a)(130b) A>oloil^ ^7l^ol ^^^^cf. o]^7\] ^^S^ €71:^-^ ^2:1-(120)^ 
oloil tcj-el- ^^tt1(112) ^^<^1 9X^ ^^]7} i^^dlO) ^^S. t+^LVcf. 
<ii2> nf^-2.S, £ 8c<=>ll wl-^q. ^o], oj: ^^(i30a)(130b)<^l 'y7]-M'a ^l7l*>^ 

, ^2:#(120)^ -Seflsl ^Efls ^^51 Jl, <5l ^<^1 ^*><^ i^#(110) 

^ uj-^ig -6-^1^ :t#(iio) tfl-^^ -B-^lsq- ^ej5]<H "sfl^dso)^] ^Bfls. 
<ii3> ii'MbVo.^, t£ 8d<Hl vi[si\- ^o], ^1)^(114)^ -i-isj-o^ ^«iH(112)S- -H-^171- ;^fl^;5i 

i^#(110)«HlA^2l S^^^<^1 SI^H ^li^^7i>i(meniscus)7> i^#(ll0)s1 o) 
-^^H ^7l >a-Hfl» sl^tbcf. 
<ii4> o]^l.o]iA-l^, on^ S#7l# ^fl-g-tb ^^B^fl^oil cfl^H ^^^>7]S. 

<115> £ 9 ^ :£ 10^ ^ ^Alo^lofl 43 oj^;^ HfiB«fl:E.Sl ^2:1- 7fl5^^ O.^ SA] 

<116> i£ 9 ^ £ 10* ^2:^>^, ^JH^ H^H^il:^^ 7l:a:(200), ^^o] #(215), ii# 1-efl 

olB(225), n^ ^2^^(220) ^ ^jl ^ ^]2 ^^(230a)(230b)* ^tij^Vcf. 

<117> 71^(200)-^^^ ^^S\S.S] ^]^6\] AV-g-S)^ ^flol5Jj7]- A>-g-^ ^ 9X^^ , 

<']^]^ 7l:&(200)<^]^ ^^3. ^tb °fll^l--^(216)7> ^^^5]cH $X^. ^7] nfl u^-jc (216) 

^ <^Ja» ^JL S!X^ X-l;^J-JL(i:'l:£Al)S]. c^^^Cf. 
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<118> 71^^(200)^ ^-^<^1^ wllBl<H #(215)ol olsltV #(215)<^lfe 

'='^3.7} m]^]^ "^JH ^^1^(212) ^ oja ^^(212)9^ °flMl-^(216)» ^^^f^ ^^H. ^1]^ 
(214) o] %^^^c>] ojcf. <^7lA^, oj^ ^11 (214)^ nl]q§:c(2i6)S.-^El 0^3. ^5^1(212)3. <y 

^ Oo^H^ H^H«^l:^<HlAi^ cf4^o^ ^^^yY ^<^1 2'^s. ^^]^^, n 

<120> oj3^ ^MHl(212)^ ^-^<^1^ 7]-^<^] 7V«fl^l^ ^1^ €^ ^2:#(220)ol P>^Sl 

^ ^^H1<^1^-1. ^7] p^]^ ^S#(220)^ ^7l^ol 7\n^M ^%i-^>^ ^^91 

<121> ^TgdjA-l^ ^2,^(220)0] ^7l^ ^^^S. Si^^l^, H^l^ h>S>|. ^ 

S] ^^^1 ^-^l-om ^-f-^o] ^A^^ ^^ci ^^Vo] ^ o;^!::^.. 

<122> 7l ^(200)3^1- «flE]<H #(215) Aj-ojo]]^ ^1^^ ^^-.(220)ofl ^7]^^ 7K>7l 

^ ^ ^12 ^^(230a)(230b) ^ ^l2 ^^(230b)<^l ^^^^<H <^7lA^, >^7l ;Hl2 

^^(230b)^ ^1^ ^sl- ^Sl-(220)^ ^1-^<^1 afl^l^cf. 
<123> -11-^^ ^^(230b)2}- 71^(200) A>oloil^ 41 ^<^%^i202)o] ^^^£[0] 9X^^ . 

^^#(220)3f ^]2 (230b)>«V<^l«^l^ ^12 ^^(230b)^ ^SL ^ ^tb ^12 

#(204)ol ^^^S\o] ^t\-, 

<124> HflB^o^ #(215)^ 'a--^<Hl^ ^13 ^oi#(223) ^ 1-511 olH(224)S ol^o^;?] 

eflo] E (225)71- 2^#^x:f. oje]^ #5llol e (225)<^m ^^t^ (212)^1 ^^j^oil t:]l-g-^>^ 
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^^joil i^^(210)ol ^^i^o] oxo_T^^ i^#(210)^ ^^o] ^o>;^l^ 

n^]^ 7>^lJl 9X^. 

<125> l-5llolB(225)fil *>'a<Hl^ i^#(210)-i: l-e^^VS.^ m €^(230a)«^l $X 

^. m ^^(230a)^ ^12 ^^(230b)5!l- p^]^ ^2:#(220)ofl ^7]^^ 7}^- 

^ ttcf. olnfl, ^V7] ;slll ^^(230a)^r ^^91 ^^1 w>#2)W. tb^ . S^^llfe Jt-^l 

XI ^1 ^^1^ ^11 ^ ^12 ^^(230a)(230b)<^lfe ^^J-^ '?l7Hl-7l S^o] o^^s] 

<i26> ^V7l<4 T^^^-^l^i. ^11 ^ ^12 ^q-(230a)(230b)'Hl ^^^"^ <^l7V^V7fl 5)^, 

(230a)(230b) >^H<=^1^ ^7l^o] ^^^^j-Tfl s]^^^ ol^Tll ^^g^ ^7]^^ <^J3. ^^^1(212)^ vfl 
^6\] p>^^ ::^^^(220)^ ^^^]^ '^JHI- ^^.^S. ^-^I ^fic]-. ojo^Ai, 

l:(230a)(230b)<^l 7Mci ^l7l^>7ll 5]^. ^^l-^^^ ^1^ ^Sl-(220)^ -^efl^ ^ 

HflS. ^^5]^ ^0)1 ii#(210) ^^S. "U^^^^ ^=^3.^ ''A^^ ^ns. 

nl)q^c(2i6)S«-E-1 ^ll^(214)-g- ^^}<=^ ^^1(212)5. ^^3.71- 

i^#(210)<Hl>H2^ S-^^^oll ^^c^ Dflq>^?l>^7> i::#(210)Sl #^^o.S. ^l^^V 
^ ^7] >a-Efll- 

<i28> 71^^(200) ;^ll ^^^(202), ;^12 ^^(230b) ^ ;^12 ^<?^#(204)^ 

<129> cf^o.^, >^7l 71:&(200)<>11 ^i^Jl(Dl£Al)s>f <^^Sl^ Dflq§:c(2i6)l. ^^^^cf 
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<130> ojc^A-l, ^7] 71:^(200)51 >a-¥-'^l wflS^'H ^-(215)^ ^#tb ^, ^^a. ^^^1(212) ^ ^^3. 

5fl^(214)^ -^M c^jH ^11^(214)^ nflM #^(216)5]- <a-S-^V£^ ^^^t}-^. 

<i3i> cl-^^S.. ^71 0^3. ^tH(212)Sl ifl-^oil ^51- ^2:l-(220)* ^>^^^t:l-. <^1* ^^1 

-i^^V^. ^^-1 ^^tt1(212), ^11^(214) ^ nllu|^=(216)^ ifl-^ofl 6«>^o^ ^ 

Jl^^>Sl-£l^l ^l7lfrfl^^o.^>v^ ^^B] (212)^1 ifl^ofl ^^>^ ^ 

^^2]- 3.7l» 7}^]^ ^S#(220)^ ^^^ti-c]-. 

<132> ^Mln^-o.^^ ^y] B|| <>| ^(215) ^<^] m ^^#(223) ^ l-sfl o] H(224)S. ol^. 

ic* l-eflo]H(225)l- ^#t}- ^, :t#(210) ^ i^#(210)^ ^Sl^]-^ ;Hll 

(230a)^ ^^jt]:^-. <^H . ^7] i^#(210)^ *^JaL ^^Bl (212)5^- <?i-^B^|-£^ ^^^^4. 
<133> ol>a-<HlAi^, ^ ^^o] ^Sl-^ ^*>-¥-<^l tifl^m n^S* 7>^ <y3<^ 

£ 11 ^ £ 120]! £Al£lc>| o;^cf. 
<134> £ 11 ^ £ 12» %i-S^>^, ^S#(320)^ ^^tH(212)^ i^-^oll T^l-^Sl 

^. ^51- ^2i#(320)<^l ^7]:^^-^ 7>*>7l ^tl: tl: ^ ^12 

(330a) (330b) ^1^ ^2:l-(320)^ ^■^^] AA afl^l^lol 

<135> ^flH^o^ p>^Sl^ ^^#51 l=f<y=^>7ll ^ Xi-^^ . 

^ <^<^17> £ 13 ^ £ 14<H1 £Al5)ol £ 13 ^ H 141- %i-S*>^, ^1^ 

(420)^ ^-f-^o] ^^^^ o)^ ^fliH (212)21 vfl-^oil D>^5lJi, n^ ^ 
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5|- ^^#(420)'^1 ^7l^^ 7H>7l ^tt tl: ;^ll ^ ;H]2 ^ ^ (430a) (430b) c>l ^1^ ^s}- ^ 

^#(420)2] -a-^V^'^fl n^]^<=>] $X^. 

<137> 5. 15 £18^ -g- ^i^fil Cf^ ^Alc^jofl nl-S. :£#7]# S.^! £. 15 

^ £ 16^ ^1^ ^Sj- ^S#ol 7^^^ WV^l Aj-Efll- M-Efvfl^ ofl^ -£#7lSl ^^1- £Al 

t!: "^"^S. ^^S^lji, :£ 17 ^ :£ 18^ ^5)- ^>^^ ti>ol. 

M-Hftfl^ S.#7l^ S-Altb ^^S. ^ ^^aS-^^lcl-. 

<138> £^-t^ #S*>^. -B-^lfe ii#(510), ^^w1(512) ^ ^ll^(514)S <^1-f-<H^ ^^1 

xfl^l- ^=711 ^Cf. i^#(510)^ ^^o] ^^^S -^^1 -f-S-Sl <^^o11 ^>^^SlD^. # 

^^^S 7>^Ai 3);gol 3|-<5>;^1^ Eflol5^ 9X^. ZL^Jl, ^^«1(512)^ S#€ -6- 

^17]- ^K^^]^ ^^-^S. i^^(510)^ o>efl^oil ^^^s\o] 9X^^, ^11^(514)^ -B-^m 

<139> ZLelJi, -'^M ^fl^(514)^ ^^'Hlfe -¥-^7> ^5l-^^S>H ^11^(514)* 7113^1^1-^ ^ 

^ ^3^^(520)^] ^\^^t]., o]E.]^ ^3:#(520)^ ^11^(514) ifl^l- Jl^.^ 

<i4o> ^ ^Ajc^iciiA^, ^s\. ^^#(520)^ ;<>^oi 7Hi];=^liS ^^^>^47l- ;^>^* ^l7l^> 
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<141> ;;;>^ tij-o. ^j-oj^S.^^ ^-R-^ :il^^> ""^^ S^l o.^^^ ^j-ol^^^o] aV-g-*]-^ 

<142> ^£ avo. ^].o]c^;t^ Jl^/^VS] <a;^l -g-^ ^Sdower critical solution 

temperature, LCSDJa-Cf ^o}^]^^ ^^7} y^^^}3l, <^^^] ■%-<^ ^^tiq- ^o>;^l'a 

^^7} ^7>t!-l=f. o]^ ^i^§>^, ^S. «>-§- SH^^^^ ^^-1 ^^7^1 -§-'2fl ^S. 6].2fl 

<^1>H^ i^^l-Sf #^^>S] ^^(hydrogen bond)<^l ^^^^^S.'i^ 1-&;^>1- ^^^V^d^i ^ 

%>^>:il. ^^7} o^^l -g-^B ^o>^]ig iil^Cthermal agitation)^*! #7HH 

ZL ^^7} s. i9<^i 9X^. 

<143> aV^ s:>o]c^^S ^n^^ «o^^ ^ 

^ Sit:]-. o]$ ^i^§>^, -i-^oil He1-*>ol:=S.^ ^^^^ 

^fl^ cf^, i£ n>>.al- -i-^ ^, -i-^ 7^^^^ cf^^s, Jl^;^>5}-£1^1 ^ 

o. o_fl^l-. ^^iTl^^^S.'i^ 5fl^(514) tfl-^ofl ^^V^ ^^ji]. 3711- 7V;^1^ ^51- 

^^#(520)* 

<144> <^]^ ^o] ^3,^(520)0] ^£ aV^ sr>ol=s.;gS. o]^o]^ ^-f^'fl^. ^1^ 

^^l-(520)^ He)7H>|(precursor) -8-<2^^S.-^Ei ^Ji^;^>5l- aj"^* ^^^-o^ ^*<H^ ^ 
9X^. ^1* ^Ml^l €^^1-^, 1.09gSl N-ol4iH^^o>3^(isopropylacryl)-c>H:^(amicle). 
62mgSl N.N'-i^l^^til>io>H.^<iM^(methylenebisacrylainide), 77mgSl 2 . 2-ii| i^l 
(diniethoxy)-2-jill^<iHS.(phenylaceto)-5ll^(phenone) , LSmL^l ii|a)l^^^A>ol c 
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(dimethyl sulphoxide) ^ O.SmLS^ ^oj^^l-^ #(deionized water)^ ^^^^ HbIt^a^ -g-^<Hl 
i£ T^l-^a* ^«fl^i ^ 15mW/cm2sl 7j-i5. ^ I0^:(t ^, ^]^^^ '^<H ^^S. 

<145> ^igoilAi^ ^2:l-(520)ol ^7]-^ ^-^0.5. £AlEl<H SJ:^!^, £Al^ ia>S!f ^ 

-^i-ig^l ^>^V ^o.^ ^ ^ o;ic}. ^Sj- ^^#(520)^ ^11^(514) ^^o>q2l- 

#(510)om ^^tH(512)^ iflY<^l ^£ Slt^. 

<146> ^2:#(520)fi^ *>-^<Hl^ ^i*J-^l(530)7> Hfl^lSl<^ Sitq-. olfil^ ^ 

1 ^i*c)-^l(530)^ ^1^ ^^#(520)<^1 7.}^^ ^^^S7l2] -^^^ ^^S., 

^ ^M^M^^^ ^3)- ^S1-(520)<H1 7^1-71 ^tb ^<^1^-. tb^, :£^<^1^ :£^lslcH 
^^1 ^^]'^. ^7l ^-1*^-^1 (530)<H1^ ^7l-*>7l ^tlr :£'Jd<^l ^4. 

<i47> ^T^oflA^^ ;?1«J-^1(530)7> ^S*(520)^ *>^<H1 Bfl^lSl«H Si^^l^. £^1 

^ W]-^ ^1^ ^^#(520)5^ ^^oll Cf<a:g:|.7|] hH^]^ ^ Si-^i:^, ZL 7fl^S. ^^S. 

<148> ^7l<2f ^•1^;^1(530)7> 7l-<isl^1 £ 15 ^ :£ 16<^1 Sa]^ 

«>sq- ^o] ^1^^ ^sj- ^2:#(520)^ ^11^(514)^ ^cf. 

zie^q-, ;^-1%V^l(530)7> 7l-<i£lTa £ 17 ^ £ 18o\] S^]^ til.5>|- :^ol ^gj. 

(520)^ <^1<^1 i4e1- ^11^(514)^ <ie:i7ll ^nf. 

<149> :£ 20a S. 20d^ ^1^ ^2:#(520)ol «>-§- ^Vojc^^S ol^<^^ 
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<150> r^T.], £ 20a<Hl n}9\. ^o], ;H*J-^l(530)7l- 7><i£)^l ^O.Tg ^1^ ^Sj- ^2: 

#(520)^ ^%>^>Efl# -B-^1*>H.S., ^11^(514)^ ^tl Slol -^^]3] -a--^^ ^ 

<i5i> t:f^-^S-, £ 20b<^l v}^ ^o], ^«|[ ;^^*J-^1(530)<H1 ^'y-^l 9l7}^<=>] ^<^1 

51 ig. ^1^1 ^2:l-(520)^ ^£7> -iJ-^^VTfl ^4. *^1<^1 ^1^ ^51- ^Sl"^ ^^*V 

711 SlJl, 5M(514)^ 7fl«J-^i=1-. ojnfl, ^l]^(514)ofl "^^^ ^^Hl ^a] )s 7l-«ll;^l 

^ o^^6]] o^^c^ o-^jo^ o.^ol ^v^5*>ji, ^^(512) vfl-^«^l i^#(510) 

<152> o]o]A^^ s. 20c<^l ^<^1. ^i^c!- ^1(530)011 ^7^1^ ^*a-<=l ^iT^Sl^a ^1 

^ ^3?- ^Sl-(520)^ ^2flo^ >^l-EflS- ^%>*l-7l] s\x^, ojofl rrl-e^- ^1)^(514)^ cfA] 

rt-^l7l Aj^^cf. olnfl, i^#(510) ^i^S M-^ia ic#(510) -^^isq. 

<153> nf^lBVo.^, s. 20dofl £Al€ w>5!l- ^o], ^11^(514)01 ^^*1 ii#(510)<^l ^ 

<i54> oi^Hl^i^, ^^tb £#7i» 511-g-tb 'ya.^ H?as«fl:^<^l tfl^l-o^ ^^'^^l-7ls. t!: 

<155> 3E 21 ^ £ 22^ ^ ^^21 ^Ajc^l^fl cc}-3 oj3;55 H^m«ll^^ 7ll^^^S £. 

^1^ ^ sg^iEolci-. 

<i56> ^ 21 ^ S. 22# ^3:e>ia. ^^H*ll^^, 7l:a:(600), wfle]^ f^(615), # 

sllolH(625), ^1^ ^^l-(620) ^ ^'^ ^■11j-^l(630)» ^^Itlrcl-. 
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<i57> 71^(600)^^^ ^]Si<^] A>-g-^^ *ii<^i5ii7> ^ 9X^^, 

olE^^ 71:^(600)011^ '=Q3. ^tt ^]1H1--^(616)7> ^^^^o] ojcf. ^7l nliq^=(616) 

^ ^ai sz^ <ya ;^i^J-Jl(i:^l£Al)S!l. o^^^ci-. 

<158> 7]4a:(600)Sl ^-^-'Hl^ MflejcH f'(615)<il ^If^slc^, ole-lt!: wl)s^o^ ^(6i5)oll^ 

<^J37> ^ll^q^m ""^3. ^^wl(612) ^ ^«tH(612)S!l- °1]H1-:^(616)1- "^^^V^ '^JH i^ll^ 

(614)ol ^^^S\o] oxt\., o^7l>«.^, ^11^(614)^ i'11i^1-:B(616)S.^b1 ^^^^(612)5. <y 

<159> tb^, S^oil-H^ H^B«fl:^£^ ^S'?]: -£^151<H ^^l'?]:, ^ ^l-Bfls ;^lS^ 

^ <^J3^ S^H^1:e.o11a1^ 4^0^ oj3^ ^fltt^7]. clique cqofl afl^l^li^l, sfl 

<160> oj3 ^11^(614)^ vfl-^<^m ^V^^l 7>«fl;^liS ^^^V^ ^1^ ^2:l-(620)<5l ^}^S\ 

*H Si^. ^ ^^HHlAi, ^7] ^]]^ ^Sl-(620)^ lol 7}n^]^ n^^^m 

<161> :£igoflAl^ ^l^l ^2|- ^S#(620)ol ^71^ £Al5l(H ^^I^JV, £^1^ n}^ ^ 

<i62> 7]:^(600)4 wBel«H f^(615) A>olcHl^ ^^°.(620)oll 7l-s>7l ^t!: 

^i*J-^l(630)7> ^^^Slol SX^, ^7]^^, ^7] ^1 ;^-1«J-^l(630)^ ^1^ ^s\- ^2:#(620)^ 
^oll ^W^]s\o] ojd-. ^1 ^■1«J-^1(630)^ ^1^ ^sl- ^S#(620)S1 ^^ofl 

^'y^^f^l afl^l^ ^ ^-2.01. 7\[^S. ^ ^ SX^. £^<H1^ £^lslo1 Si^l ^;^li?]: ^ 

7] ^-1*^-^1(630)011^ <?l7H>7l £^ol oi^s^ol o;ii:l-. 
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<i63> ;^i*J-^l(630)5q- 71^(600) AVojofl^ ^o^#(602)ol ^^^sl'H 9X^^ , ^ 

I ^■1*J-^l(630)S!l- ^1^ ^5}- ^^#(620) A>olofl^ ^-l-^J- ^1(630)^ .^^ ^ ^<?i^ 

>il2 ^^#(604)01 ^>^§SlcH $jtcf. 

<164> aflelo^ f^(615)Sl >a-^ofl^ ;*fl3 ^<a#(623) ^ #2^1olH(624)S. 01^.0^:51 f. 

eflolH(625)7> o]^]^ l-eflolB(625)ofl^ ^^b1(612)^ ^^^^] 

^^l^ll i^#(610)ol ^^a^lcH 9X^^, ^7] i^^(610)^ 7>^A^ ^^o] 2]-o>;^]^ 

n^]^ 7>^lJl ^cf. 

<i65> .^V7lsq- ^^g'^l^i, ;^-1^^1(630)o]l ^^o] «?i7>s]<^i ^o] ^^^^Vig, ^s}- 
^si-(620)^ ^£7> ^i-^^>iSA^ ^^^>7fl ^14. ol^l *ya.7> <^jaL ^-I^J-jlCdi^ads.^ 
El 5ll^(6i4)-a- -i-^H -B"&^>::i, '^JH.^ ^^^1 ^Efls -i-^H olo^Al 

. ;^-i*j-^i(63o)oii 'y7>^ia ^sh^ >ii7ie>^. ^s#(62o)^ ^£7> ^v^j-^v^sAi 

<166> ol^HlA^^, ^7]^ oja^ ;^1S5:>^ ^^t!:4. 

<167> 7l:&(600) ^11 ^<^^i602), ^-1^^1(630) ^ m ^^^-(604)* ^^>^ 
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